A calmodulin-binding sequence in the C-terminus of human cardiac titin kinase.
The giant muscle proteins of the titin family, which are specific for the striated muscles of vertebrates and invertebrates, contain as a common feature a catalytic protein kinase domain of so far unclear function and regulation. In myosin light chain kinase, a family evolutionarily related to titin, kinase regulation is achieved by calmodulin binding to a region of the kinase C-terminus which bears similarity to the substrate. A calmodulin-binding sequence has also been identified in the C-terminus of the Aplysia twitchin kinase. In analogy, we identified a putative calmodulin-binding site in the titin kinase C-terminal sequence. The expressed catalytic domain itself and a series of synthetic peptides from this region were tested for their ability to bind calmodulin. Biochemical data indicate that titin kinase as well as peptides from its C-terminus bind to calmodulin in an equimolar complex in the presence of calcium. The interaction of truncated peptides with calmodulin is, however, weaker than that of myosin light chain kinase. Nuclear magnetic resonance studies showed that these peptides have a tendency to adopt alpha-helical conformations in solution. Helicity increases upon binding of calmodulin in a calcium-dependent fashion, as judged by circular dichroism spectra. We, therefore, propose that this calmodulin-binding region of titin could play a regulatory role for the enzyme, the substrate of which still remains to be identified.